; Remarks '■■ 

The Office Actipn mailed Septeiftber Il9, 2001,; has been received and reviewed. Claims 
1 through 12 and; 14 th^oi^ 21 ate cuitently pending in the application, and each of claims 1 
through 12 and 14 through 21 stand rejected. ; Applicants have added new claims 21 tiirough 28. 
Applicants respectfUUy request recousideption of the application in Ught of the amendments and 
remarks included iereiti.; 

i 

35 aS.C. 8 I02rb^ R«»iett|rins 

Claims 1 through 12, 14, 15, and 17 through 21 stand rejected as being anticipated by 
Tkachuk et al. (herbinafter •Tkachuk"). Apphcants resjiectfiilly traverse the rejection. 

Tkachuk discloses a first probe ("PEM12") to the normal bcr chromosome that overlaps 
the breakpoint clusk re^on (Tkachuk, p.l 560, FIG. 1 - top drawing, lines 17-19). As shown in 
FIG. 1. the PEM12i probe; (depicted by the open horizonbl bar) lies within the breakpoint region 
(depicted as a dash^ line) of bal. A second probe (i.e., c-H-abl) to the nomial abl chromosome 
is separated from tbe bresikpoint cluster rdgion of the s^ond gene by a distance of between 25- 
200 base pairs (Id., p. 56Q; FIG. 1 - second drawing, lines 23-24). 

Tckachuk fitrther diseloses a methpd of using the specific probes that includes utihzing 
two different probes directs to specific | portions neai the known breakpoint region on two 
different chromosomes. ; The two probes may be labeled with two differently colored signals 
such that in a normal chromosome, four dilstinct (two of ^ach color for each probe) and separate 
signals will appear.; (Tkachuk, page 560, last full paragraph: in left col.). In leukemia, the bcr 
chromosome and abl chromosome break arid one the fragments of each chromosome join to form 
a fused gene. (Tkachuk, HQ. 1- third drawing). Aftei^ fusion, the labeled PEM12 probe and 
labeled c-H-abl probe will; be so close that the signals co-localize. (Tkachuk, page 560, second 
column). Thus, the! Tkachuk method detects an aberrant chromosome (the fusion of the two 
chromosomes) by detecting the co-localization of two probes. 

The Tkachuk prdtifes are. in. stark contrast to th4 presently claimed invention wherein 
probes flank (i.e., axi looat^ on the side of) the breakpoiiit cluster region (e.g.. equidistant to the 
breakpoint region) bit a; single chromosome and do riot lie within or span or overlap the 
breakpoint cluster region- on a chromosome, ffi the presfent invention, the pair of probes flank 
opposing sides of a| breal^oint xegion on. a single chnimosome and, thus, appears as a co- 
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localized signal in i normal chiomosome. However, if an aberration occurs (j.ie., a break in the 
breakpoint region) the tvvo probes will be separated and thus appear as two separate signals. 
Tkachuk clearly dobs notrdisclose the pair of nucleic acid probes or the method of the present 

invention. ! : ^ 

AppUcants Respectfully submit that one of skill in the art would clearly understand that 
the claims are clearly directed to a pair of nucleic acid probes that flank either side of a potential 
breakpoint on a single Chromosome. However, in an effort to expedite examination, applicants 
have amended independent claims 1. 2, 11 and 12 to recite a pair of nucleic acid probes 
"flanking a potential breakpoint in a single chromosome". Support for the amendment may be 
found in the Specifacatibn, for example, page 6, line 25 through page 7, line 5. Applicants 
respectfully submit jthat lkachuk fails to disclose this element of the claims. At best, Tkachuk 
only discloses probes on either side of a fusion region of an aberrant chromosome, but does not 
disclose a pair of Inucleic acid probes flanking a potential breakpoint region on a single 
chromosome. (TkachukjiFIG, 1, third drawing from top of page). 

Additionally independent claim 1, recites that ebh probe is "labeled with at least one 
different reporter riiolecuie such that a split signal arises after a break within said potential 
breakpoint". Applicants res^jectfuUy submit that Tkachuk fails to disclose this element of the 
claims. As stated, fkachilk detects co-localization of tw6 signals. 

As Tkachuki fails to disclose every element of the present invention, claims 1 through 1 2, 
14, 15 and 17 through 21 are not anticipated by Tkachuki Reconsideration and withdrawal of the 

' ' . i • ' 

rejection is requested. 

Claim 16 sllands: ^jected under 35 U.S.C. §l02(b), as assertedly being anticipated by 
Rowley et al. (hereinafter "Rowley"). The kits disclosed by Rowley, however, do not provide a 
pair of probes as described in claim 1. Rowley discloses four nucleic acid probes; MLL 0.7B 
(SEQ ID NO: 1) is 17 kb; MLL 0.3BE (SEQ IDInO: 2) is .3 kb. MLL 1 .5SEB (SEQ ID NO: 3) is 
1.5 kb and 14-7 (SEQ Hi) NO: 5) is 1.3 bp. In contrast ^yilh claim 1, MLL 0.7B (SEQ ID NO: 1) 
and MLL 0.3BE (SEQ ID NO: 2) are smaller than 1 kb. In flirther contrast with claim I, 
neither 14-7 (SEQ ID NOi S^hor MLL 0.7B (SEQ ID KO: 1) flank the breakpoint region. (See, 
FIG. 2). Accordinglly, neither MLL 0.7B (SEQ ID NO; 1), MLL 0.3BE (SEQ ID NO: 2), nor 14- 
7 (SEQ K) NO: 5) dnticipate;claim 16. 

Thus, only! MLL' i.SSEB (SEQ. ID ;NO: 3) remains from the RoWley disclosure. 



However MLL 1.5Sffl:(SEC3 ID NCR 3) is asingle nucleic probe located on one side of a 
breakpoint, «»t a i.«r of nucleic acid probes having! comparable ai«, flanking a potential 
brealcpoint <a a obromosonie being labeled with at least one different reporter moleculeju^ 
. .p.^ kfter f V -.H ti-«taoint region as recited in claim 1 ffcom which cU.m 

16 depends. 

As Rowley fails to disclose every element of claim 16, Rowley cannot anticipate claim 
16. Reconsidemtion and withdrawal of the rejection is requested. 

New claims 

AppUcants have ?aded new claims 21 through 28:. Dependent claims 22 through 28 are 
substantially similar to pending claims 3 and 5 through 10. Support for the claims may also be 
found in the as-filed SpecifiCatibii and claims at least, fot example, page 6, lines.4-20; page 6, 
lines 25-27i page 71 lin^ il-2; page 8. lines 8-13; page 13,lines 26-27; page 14, lines M6. 
Applicants re^ectflly submit that new claims:21 through 28 avoid the references cited herein at 
least for substantially thb $ame reasons as discussed herein. 

CdfldttSiOlt 

Claims 1 tl^ough 12 and 14 through 28 are belieVed to be in condition for allowance, and 
an early uotice thieof ia respectfolly soUcited. Should the Examiner detemnne that additional 
issues remain whiJh tnight be resolved by a telephone conference, she is respectfully mvited to 
contact Applicant'^ undersigned attorney. 



Respectfully submittei 



Date: March 18,^002 





„.1!en C. Turner 
Re^stration No. 33,041 
Attorney for Applicants 
TRASKBRITT 
P. O. Box 2550 

Salt Lake City, Utah 841 10-2550 
Telephone; (801) 532-1922 
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APPENDKA ; 
WRklO(< WTH MABKH*<M SHOWWG CBANGK 

.eing selected 60™ the g<o«p of ftom 1 « 100 kb. torn 1 .0 10 kb. 7 u. 15 kb 0 

r.M0.o30kb:.0.bkb,30»50kb,4p».0kb,.0to,^ 

80 » 100 kb. fiarictag a potential breakpoint iri . smsk ohmmosome, each of »d pa. 
of probes being [Wbelled] lifesla! « '-^ '^'^ — '-^i^^W^t^ 

pri«,» .ft^ j K.^ V:^.l.i„ »aid rotmtial breakpoint . 

2 (AmeJed fair Bmes) A pair of pucleie add probes of comparable ai«, said si« 
being selected ftom th. g«,up consisting of ftom 1 .0 IfX. kb. torn 1 to 10 kb, 7 to 15 kb 1 0 to 
20 kb, 10 .0 30 kbi 20 to|40 kb. 30 to 50 kb. 40 to 60 kb. SO .0 70 kb, 60 to 80 kb, 70 to 90 kb 
and 80 to 100 kbj a.^ flanking a potential bteakpoint; in a mis chromosome, wtach paar of 
™cleic acidprob^ hviitidi.e tO anneleic acidmolecule at a gsaomic distance of ftom about 
kb to no more thari 100 kb. 

4 (Amended times) The pak of nucleic acid probes of claim 2. each of said pair of 
nucleic aeid p«.b*s beihg [labelled] directlylor indi»cUy with at least one reporter 

molecule. ; : 

6. (AmeiUed^fiiw times) The p^^ 
nucleic acid probes hybridize to a single coire£^>ondih^ nucleic acid molecule. 

11. (AmU^iifouf times) A methM of detecting 
chromosomal ab«ratio»i, said method comprising: 

pn>viding a pair of nucleic acid probes to analyze a sample believed to contain said nucleic acid, 
said p^f nucieic acid probes having comparable size, said size being selected from the 
^up consisting of 1 to 100 kb, 1 to 10 kb, 7 to 15 kb, 10 to 20 kb. 10 to 30 kb. 20 to 40 
kb 30tob0ky40to60kb,50to76kb.60to80kb,70to90kband80to 100kb,and 

said E^f micieic acid probes flanking a pptenlial breakpoint in a sin^ chromosome, 



each of saiid pait of nucleic acid p robes being kbeled with at least onei different reporter 

molecule; : ; 
hybridizing said pair o^ n ucleic acid probes to said nuclfeic acid; and 
detecting the presence of said at least one different reporter molecule. 

12. (Amended)! A method of detecting cells suspected of having a chromosomal 
aberration, said method coniprising: 

providing a pair of nucleic acid probes to analyze nucleic acid of said cells, said gaiLfiLri^cleic 
acid probes having comparable size, said size being selected fiom the group consisting of 
1 to 100 ki 1 to 10 kb, 7 to 15 kb, 10 to 20 kb,;lO to 30 kb, 20 to 40 kb, 30 to 50 kb, 40 
to 60 kb, 56 to 70 kb, 60 to 80 kb, 70 to 90 kb and 80 to 100 kb, and said gaijiof nucleic 
acid probes flanking a potential breakpoint in a; single chromosome, each of said pair of 
nucleic acid p rob6s being labeled with at least one different reporter molecule; 

hybridizing said pair of ttucleic acid probes to the nucleic acid of at least one of said cells; and 

detecting the presdnce of said at least one diffeirent reporter molecule. 

17. (Ameiided threci times) The pair of nucleic acid probes of claim 1^ wherein the pair 
of nuclei t acid probes Hybridize to a single corresponding nucleic acid molecule. 
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